MODIFICATIONS IN CERTAIN IRREVERSIBLE PROCESSES.       H5
Now the energy communicated to the system from without is partly converted into kinetic energy of agitation, and partly into intrinsic energy, therefore by the Principle of Conservation of Energy
(138)                                    ds = dk + du. Hence
(139)                            dq — dw = dk + cZq — pdv, whence
(140)                                -jpdv — dw = dJv + dh.
If the initial and final kinetic energy is zero we have
(141)                      fpdv-Jdw^Jdh
The left hand side of this equation represents the quantity of work energy lost in the interior of the system, and the right hand the quantity of "internal heat" generated irreversibly in the system, and we notice that these are equal, as they should be.
The  difference  between   jpdv and   I dw  may  represent work
done in agitating or stirring the system as in Joule's experiment, or it may represent work energy lost by the substance in flowing from a place of higher to one of lower pressure, as in the case of a gas rushing suddenly into a vacuum or passing through a porous plug.
It will thus be seen that the equations which we have obtained so far are consistent with (a) the principle of Conservation of Energy, and also with (b) the axiom that the intrinsic energy of a simple system (excluding kinetic energy of agitation) is a function of its volume and temperature alone.
We shall now show how equally consistent results can be obtained in connection with the entropy-properties of the particular system under consideration. If we put
(142)                                      rfs^
ds will represent the change of entropy per unit mass if the transformation dv, dT is reversible. On the hypothesis that the entropy of the system at any instant depends on the actual state of the system at that instant and not on its previous heating, we must assume the above expression to represent the change of entropy whatever be the means by which the change is effected, so that we now have with the above definition of c?q
(143)                                                 ds~.tions of reversible thermodynamics, du is the perfect differential of a function u9 which is the same function of v and T as in reversible .thermodynamics.
